This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



uence Range: 1 to 6 200 

10 20 30 40 50 60 ^ 70 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg ccgcatagtt 

90 # 100 ^ 110 # 120 ^ 130 ^ 140 

aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg cgagcaaaat ttaagctaca 

150 .160 ^ 170 # 180 ^ 190 # 200 ^ 210 

acaagggaag gcttgaccga caattgcatg aagaatctgc ttagggttag gcgttttgcg ctgcttcgcg 

230 240 ^ 250 ; 260 ^ 270 ^ 280 

at gtacgggc cagatatacg cgttgacatt gattattgac tagttattaa tagtaatcaa ttacggggtc 

inn 310 320 330 340 350 

290 300 310 . . . . * * * * 

attagttcat agcccatata tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg 

360 370 380 .. 390 400 ^ 410 ^ 420 

cccaIcgacc cccgcccat; gacg^caata atgacgtatg TTCCCATAGi aacgccaata gggactttcc 

440 450 460 _ 470 480 490 



430 



attgacgtca atgggtggac tatt^cgg; aaactgccca cttggcagta catcaagtgt atcatatgcc 



510 520 

* » * 



530 540 550 560 



500 sio ^« . — ; . . - * 



AAGT.CGCCC C CT ATTGACG TCAATG AC GG TAAATGGCCC GCCTGGCATT ATGCCCAGTA CATGACCTTA 

. eo 5 90 600 610 620 630 

570 580 ..*•****• 

TGGGACTTTC ctacttggca gtacatctac gtattagtca. tcgctattac catggtgatg cggttttgc-c 

650 660 670 680 690 ^ 700 

agtacatcaa tgggcgtgga tagcggtttg actcacgggg atttccaag; ctccacccca ttgacgtcaa 

., n 7 4o 750 760 770 

TGGGAGTTTG TTTTGGCXCC AAAATCAACG GGACTTTGCX AAATGTCGTA ACAACTCGGC CCCATTGACG 

cua^ggcg gtag^ acgg^ gtctatataa gcagagctst ctggctaact agagaaccca 
«g™ aattaatacs actcactata gggagaccca agcttcgcag aattcctgcg 

«-GCTACAG TG^C^C G^GGCTG GCTGTGCTGA GCGCTGGAAC AGTGGCGCA? CATTCAAGTG 

">» . 101 i . 10 " 

cacagttac^ catgctgxg; gtggcacct; aactggcaca attgccaaag tcacaggtga ggtcagatgg 



FIGURE 1 



1080 ^ 1090 ^ liof 1 # 1U0 . 1120 

AT ACCAGGAC ATTGTATGAC GTTCCCTGCT CACATGCCTG CTTTCTTCCT ATAATACAGA TGCTCAACTA 

. 117 ? . 118 °. ♦ 119 °. 



AC TCC T CATG TCCTTATATC ACAGAGGGAA ATTGGAGCTA TCTGAGGAAC TGCCCAGAAG GGAAGOGCAG 

. 124 °. . 125 t * 126 ° 

ggggtcttg ctctccttg; ctgagccata actcttcttt ctaccttcca gtgaacacct tcccacccca 

»" , 1300 # 1310 . 1320 ^ 1330 

ggtccacctg ctaccgccgc cgtcggagga gctggccctg aatgagctct tgtccctgac atgcctgctg 

1370 1380 ^ 1390 ^ 1400 



C G AGCTTTCA ACC^AAAGA AGTGCTGGTG CGATGGCTGC ATGgIaATGA GGAGCTGTCC CCAGAAAGCT 

,«0 1430 1440 1450 1460 1470 

1410 1420 . * * * * 

^cct'vctctt t^ccctI »«»> c-occ-e ctcctc*c« ccctcttccc 

C^TTC* ACCGCCAGTG CAGCCCG»C CCCCO^TC ^ 

cccgIccacg co^c « cct « « ccc ccc ccc « « crc 2 g « S. ^ 



Arg nw — c_- 

a a a a a_OR-- R?(l] a -— * * V ^\ 

X.620 _ .1630 1"0 1650 J 



1610 - 1620 lbjy _..„ tt - _* - - -* & 

IC ; ctc ctc ccc « ccc ccc ctc ccc ccc ccc « ccc ccc cjc ere . «; - , 
Ala S«r I-«J-« a ^* B ^^l m ^l_o»S' RTUl _* * a a — a 8 * 

: 3 ~~ 1690 1700 1710 

,660 1680 1690 ^ # • * 

* * * rrx CGC TTC TGG AGG AGC ACA GGC TTC 

OTC =« CCC CCC CCC CCC CTC TGO CCC CTC CCC CCC TTC T^ ^ ^ 

vl Asp M» a A1 ' a Ars > A ^,^,_LoRr srcn _W * * — * — 

""'^T - * - a- i"» 1740 1750 • • 177 ° 

- cc, cc 4 « « « .cc cc; « g. - s s ss s; S5 s: a 

Cys Pro Fr ° a a a __ a a ORF VS[1] _a a a a a a 

~~ a "~~ a ~^80 1790 1800 # 1810 # 18^0 

L eu Asn Lcu iaa a • a a " a ORT R?(l] _a a a a a 



a_ 

1840 1850 



- i8go l8?0 1880 



1 -s 2 S = S 5 5 = S 5 =? - = S - 



a a 'wa «* 0 «*, a _ > 



1900 1910 1920 1"0 1940 



_ a ___ a __a__a__a__a__a OBf RF( 1 1 .a 

1890 1900 ^ 1910 ^ 1 ^ # , 

* r S r r,GG TAC CTG GAC CTT CTC AGG GAG AAC CAG CTC CTC CCA 

AAC TTC ACC CAC CTG GAC GGG TAC C ^ ^ ^ LfiU Lgu prQ> 

A3 n P he a ThX a ^ a ^ a ^a^Ia!!LoL- _a_a_a_a_a_a_a_a > 

" i960 ' 1970 1980 1990 

1950 I960 ^ ^ ^ „ . * 

* * * r-r-r n-f-r rj-J~ CAC TTC ACT GAC TTT GAG GAC AAG CAG 

GGG TTT GAG CTG ATG GGC AGC GCC TCG GGC ^ ^ ^ Lyg Gln> 

£j Phe Olu^eu^^^Ala^Ser Gly^ _ a __ a _ a __ a __ a _a_a_a_> 



2000 



a _a . 

2040 2050 
2010 2020 2030 ^ 2040 



oo — „ * * - 

__ r rTC TCC AGC CTG GCC AGG AGA TAC ATC GGT AGG 
. »»? . 21,>0 . . 



__a 

2060 * v,v " ' - * * 



* ♦ w - 

* * * TT r GAG ACG TGG AAT GAG CCA^GAC CAC 

* ^,r,A 2140 2150 2160 

2120 2130 2140 ^ ^ # . 

* * * — , xir TAC TAC GAT. GCC 

S i -S SS S S S S 5« S S ? «SSSESS». 

a a a a a a *■ — 

* „„„ 2200 2210 2220 

,,70 2180 2190 2200 

. * * * _ c „ c gcc CG CC-C- CTG GC-A GGC CCC GGC GAC 

" S 3 2260 2270 "80 

?940 2*50 **uv ^ 

•5230 ^ # * * * 

s is si s s s b = s = =S5S55555 

a a a a a a « ■ — 



2320 2330 2340 

2290 2300 2310 ^ 2320 ^ 

* * * __ r gee GGC G-^G CGG CTG GAC TAC ATC TCC CTC 

« - « jp si s; is s s s s ss». ss s: £ s, 

Hi9 Arg WW^^^S^lx? R5[l] _a__a_a_a_a a__a a___ 

^ 3 8 2420 2430 2440 . 2450 



ft^ttre IB 



,.„« 2490 2500 2310 „ 

2.60 247 ° . ""J • • * * 

* * <~r~* nr era TGG AGG GCG GAC GTG ACC TAC 

* * * ^ «r a>r CTG CTA CTG GCC AAC ACC 

s s s s s s s s s J SSss=^s 

a a 3 3 a 



a a - a - 

2580 2590 2600 # . — . 



2600 2610 2620 



2570 * * * * * ,,-r- »lr CAC AAT GCC TTC CTG AGC TAC CAC 

— — a nccn 2670 2680 

265 °. . " • 1 

• * * * arr CGC TTC CAG GTC AAC AAC ACC CGC 

CCG CAC CCC TTC GCG CAG CGC ACG CTC ACC GCG CGC T^ ^ ^ ^ ^ ^ 

... pro B±.- Pro^^Cta^^JSr Wt.ll _a__a__a__a_a__a__ ? _a_> 

^^T*" -51 2700 2710 2720 2730 r ■ 

2690 z/uu ^ ^ * * 

* * * ~~ /-m/- r-Tr- xra GCC ATG GGG CTG CTG GCG 

« «- s s a===S iE^^.--^-> 

* * * ,-770 2780 2790 

2750 2760 2770 ^ # , 

"*J * * * I n.«- GCC GAA GTG TCG CAG GCC GGG ACC GTC CTG GAC 

s a s s s ass g Er ^ss^ms 

a a a a . a 

2»30 2840 2850 

2a0 0 2810 _ 2820 ^ -30 



2200 « * * * * ccc CAG GGC CCG GCC GAC 

AC ~ AAC CAC ACG GTG GGC GTC CTG GCC AGC GCC CAC CGC CCC CAC £ ^ ^ 
£ £5 Hi9 Tbr Val^Gly^Val^Ala ^ ^ V^ a _a_a_a__a_a__> 

— a — a -T a "~" a 7 28 80 2890 2900 2910 

2860 2870 2880 ^ # . . * 

s s is a a a sk s = =55=55555 

^ a . - " nncn 



2930 2940 



a s « asasg SSSSSSSSSS 

a - a - — * * * , n10 3 020 

2980 2990 3000 # 3010 

"Sasss see s S&SS55SS53 

a a a a a 3080 

30.0 . "SO . ».« . '•'! . • 



«■ rrr GTC TTC CCC ACG GCA GAG CAG TTC CGG CGC ATG CGC GCG GCT GAG 
CTG S Axg Pro Sal pS Pro Thr Ala Glu Gin Phe Ar 5 Arg Met Ax 9 Ala Ala Glu> 
L eu Gly Arg a Pr a fl a a _ORF R5(l] _a a a a a a a a > 

~~~~ 1100 3110 3120 3130 

3090 310 ° t J . , . - « 

* * r rrr err TTA CCC GCC GGC GGC CGC CTG ACC CTG CGC 

GAC CCG GTG GCC GCG GCG CCC CGC CCC TT* CCC ^ g ^ ^ Lfiu 

Asp Pro val Ala Ala Ala Pro^Arg P-° _ a __ a _ a _ a __ a _a_a_a__> 

a a — ~ 

,,, n 3170 3180 3190 

3140 3150 3160 ^ 3170 ^ # 

* T rr TTT TTG CTG GTG CAC GTG TGT GCG CGC CCC GAG AAG 

CCC GCG CTG CGG CTG CCG TCG CTT TTG CTG ^ ^ ^ ^ prQ Lys> 

pro Al* ^.^.^^.^.^SS 5r[l] _a__a_a a__a_a a a > 

' ,??o 3230 3240 3250 

3200 3210 3220 ^ 323^ .... 

* * * ~ „^ rTr , rrr CTG ACC CAA GOG CAG CTG GTT 
CCG CCC GGG CAG GTC ACG CGG CTC CGC GCC CTG CCC CTG A^ ^ ^ ^ ^ 

Pro Pro Gly Gin vU flu ArgUu A-9 JU^ _ & _ a __ a a a a a a > 

a a_ a _ a ■ 

■>■>-,* 3280 • 3290 3300 

3260 3270 ^ . ^ ^ . - . . • 

* * * * „.„ „„,- TC r AAG TGC CTG TGG ACA TAC GAG ATC CAG 

CTG GTC TGG TCG GAT GAA CAC GTG GGC TCC AAG T£ ^ ^ ^ ^ ^ 

L eu val T ^/ er a ^ a ^ a ^a__oS R5[l] _a a a a a a a_a > 

" ~" ,„„ 3340 3350 3360 

3310 3320 3 "° . * * * * 

* * * * * rrr GT" >GC AGG AAG CCA TCG ACC TTC AAC 

tlC TCT CAG GAC GGT AAG GCG TAC AC. CCG CT. AG. AG. ^ ^ ^ ^ ^ 

Phe Ser Gin Asp Gly Lys Ala /- Th- _ a __ a __ a __ a __a__a_a_a__> 

a a a . a 

,, nfl 34"»0 3420 

3370 33 «° 339 ° . • • * 

* * * r-~*v r*rr TC W GGC TCC TAC CGA GTT CGA GCC 

• * *" * ccc TTC T CG GAC CCT GTG CCG TAC CTG GAG GTC 

CTG GAC TAC TGG GCC CGA CCA GGC CCC TTC TCG ^ ^ ^ ^ ^ ^ Val 

Leu ^? ^ r a Trp a A ^ a ^ a ^!a_oL' RT[1] _a_a__a a a a a_a > 

* * „ nn 3510 3 520 3530 3540 

3490 350Q # 351 ° 

*- * IrA GGG CCC CCA TCC CCG GGC AAT CCA TGAG C CTGTGCTGA GCCCCAGTGG 

_ * _ : 5 T 356 o .».o .»•• .»•: . 361 °- 

gttgcacctc c«™ -L^ «~ -ccc- 

.... 3640 3 «0 3660 3670 

3620 3630 JOHU # # * * * 

-™ TAAAAAAAAA — 
3S ,C -00 »» .»» .»»! . 31 '° 



aaaaaaaaaa ^aaaaaag aattcctgca gcccggggc-a tccactagtt ctagagggcc cgtttaaacc 

3770 3780 3790 ^ 3300 ^ 3810 ^ 3820 

cgctgatcag cctc^ctg; gcct^ tgccIgcc A ; ctgt^tttg cccctccccc gtgccttcc; 

3350 w 3..0 ^870 # 3M0 ^ 3890 

t gaccctgga aggtgccaCa- cccactgtcc tttcctaata aaatgaggaa attgcatcgc attgtctgag 

3920 ^ 3930 ^ 3940 ^950 ^ 3960 

tagg^ tcta^ctgg ggc^ggggt ggggcaggac agcaaggggg aggattggga agacaatagc 

70 3980 3990 4000 ^4010 ^4020 ^4030 

.OGclT^i ggga^gg; gggc^tatg gcttctgagg cggaaagaac cag^ggggc tcgagagctt 

^ 4070 ^ 4080- # 4090 # 410J 

GGCGTAATCA TGGTCATAGC TGTTTCCTGT GTGAAATTGT TATCCGCTCA CAATTCCACA CAACATACGA 
4120 4130 T.4140 ^4150 # 4160 ,/ „ 417 ° 

occggaIgH taaagtgtaa agcc^; gcctaaxgag tgagctaac; CACA^^GTTGCGCT 

4210 4220 4230 4240 

4180 4190 4200 ^4210 ^42^ ^ # 

CC^CCCGC TTTCCAGTCG GGAAACCTGX CGTGCCAGCT GCATTAATGA AXCGGCCAAC GCGCGGCGAG 

— ^ 4280 ^ 4290 ^4300 

AGG CGG-TO CG^TGGGC GCTC^CCGC TTCCTCGCTC ACGACTCGC TGCGCTCC-GT CGTXCCC-CTG 

" 4 330 4340 4350 4360 4370 

4320 4330 4 J «* u * * •* * * * * 

r .-^C-« "TCAGCTCA CTCAAA«C<3 GTAATACGS? TATCCACAGA ATCAGC3GAT AAGGCAGGAA 

' ,.,0 4420 4430 4440 4450 

4350 44C0 4410 _ 4430 _ . , 

a caaca-gtg aggaaaaggg caggaaaagg ggaggaagcg taaaaaggcg gggttggtgg ggt^gca 

«" .«•; . 450 °- - 451 ° - 4 "° 

T AGGGTCCGG GGGCG^CG AGGATCACAA AAAiGGAGGG TGAAGTGAGA GGTGGGGAAA GGGGACAGGA 

-„ 4S60 4370 45S0 4S90 

1S30 4540 4550 . 4560 _ 4=70 .... 

c.a.aa.ca; aggagggg^ .ggcggtgga agctcggtcg tggggtctgg TGTTGCGAGG GXGGGGG^A 

.... 4... «« .«» ."'! ." 50 . - 4 '" 

* r51( — (••"Ggr GC'TTCTCAA TGCTCACGCT GTAGGTATCT 
CCGGATACCT GTCCGCCTTT CTCCCTTCGG GAAGCG.GGC GC.T.CT 

4700 4710 4720 



, 670 4680 4690 4700 ^ - > , . 

" -« ^^.cctccaacc; gggc^gtg gacgaagggg ccgttcagcc cgaccgc«g 

CAGTTCG«TG T.^-v. 

477 °. . 4730 . . 41, °. * * 

' ' —.(-m-vr- igtCC AACCCGGTAA GACACGACTT ATCGCCACTG GCAGCAGCCA 

GCCTTATCCG GTAACTATCG TCTTGAGTCC AACCCW,iaa 



4820 4830 " . . . 

ctggtaaUg gattagcaga gcgaggtatg taggcggtgg tacagagttc TTGAAGTGGT GGGGTAACTA 
4890 4900 4910 _ 4920 . 4930 . .4940 

^ AGAA«AGAG TATTTGGTAT CTGCGCTC.G CTGaIgCCAG TTACGTTGGG 

4960 4970 4980 . 4990 . 5000 . S01O 

«„«ri gatccggcaa acaaIggagg gctggtagcg otog^ttt; TGTTTGGAAG GAGCAGATTA 

»" . 5 "! - 50S ° 

CGC GCAGAAA AAAAGGATCT GAAGAAGATG CTTTGATGTT TTGTAGGGGO TGTGAGGGTG AGTGGAAGGA 

cnft m -jo 5140 5150 

5090 910° 511 ° . 5U °. . 5 ". • • " ' 

juiactcacgt taagggat^ tggtgatgag attatcaaaa AGGATGTTGA cgtagatgct tttaaattaa 

5160 5- 5180 . 5190 . 5,00 . 

^gaag^ ttaaItgaa; gtaaagtata tatgagtaaa cttggtctga cagttaggaa tgcttaa^a 

»* .»» .»•"! ." 70 . - 5 "°- 

^^gg tatg^agcg atgtgtgtat ttggttcatg gatagttgcc T gagtggggc tcgtotaga* 

5300 533. . 53,0 . 533. . 5940 . 595. ■ 5360 

cgggagggg; taggatgtgg ggggagtgg, ggaa«a T ac ggggagacgg agggtcaccg 

5 3 ; 598, . 539. . 54.0 . 5410 . 5«. . 5430 

OT c=v^ .atgIgcaaI-aaaggaggca gggggaaggg cggagggcag aagtggtcct ggaactttat 

544. 545. 5460 .56,0 .546. .54,0 .55.. 

CCK ^CCA; GCAG^ AA^G GGGAAGG.AG AGTAAGTAGT TGGGGAGT.A ATAGTTTGCG 
" 553, 552. 559. . 554. . 555. . 556. . 5,30 

c^c^ gcca^ta gAggcatgg; ggtgtcacgg tggtgg^g gtatgggttg attcagctcc 

558. . 559. 560. . 561. . 562. . 563. . 56.0 

GGTTCCCAAC GATCAAGGCG AGTTACATGA TGCCGCA.G, TG.GCAAAAA AGCGGTTAGG KCT XCGG« 
565. 5860 5690 .5680 .569, .57., .571. 

C^CGA^ .G.CAGAAG; AAG^GGGGG C««« «~»« ATGGCAGCAC 9«A T AA~ 
5730 5750 5760 • 

' "3 ,-gcga-ggo taagatgg^ «gtgtga=; ggtgIgtact caacgaagtg a^ctgagaa 

TCTTACMT. A.GC ^ ^ _ ^ 

• TAGTGTATGG GGGgIgggaG TTGCTCTTGC* CCGGCGTCAA — 

587. .5.8. .5.9. .5,.. .591. . . 



ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgctgttgag 
aT ccagttcg atgtaaccca ctcg^cacc caactgatct tcagcatctt ttactttcac cagcgtttct 

6020 t 6030 ^6040 # 6030 # S060 

OOOT^AGCAA AAACAGGAAG GCAaLaTGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA TGTTGAATAC 

KOflO 6090 6100 6110 6120 6130 

6070 6080 ^ t . * 

* * * »,^!™.r.i (v- jl tttATC A GGGTTATTGT CTCATGAGCG GATACATATT 

TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA 

"60 /no # .»o .«oo 
.gaa^tat; tagaaaaata aacaaatagg ggttccgcgc acatttcccc gaaaagtgcc acctgacgtc 



FIGURE 1G 



Figure 



2. SDS-POLYACRYLAM1DE GELS DEMONSTRATING IMPROVEMENTS IN PURITY 



Gel using the Kakkis et al 1994, published procedure for purification 
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Figure 3A Iduronidase Production using the Galli Process 
Iduronidase Enzyme Activity During Production 
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FIGURE 3B. IDURONIDASE PRODUCTION USING BUTYRATE INDUCTION 



Iduronidase Production Level in Production Run PQ2 
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Stable Cell Mass with Production 
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Figure 12. 



COMPARISON OF HOST PROTEIN CONTAMINATION BETWEEN A PRIOR AND THE NEW 

Galli Process 



Chinese Hamster Ovary Host Protein Contamination by EL1SA Assay 
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